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Case Report

Diabetic foot ulcers (DFUs) may prove very difficult to 
heal.1,2 Failure to heal increases the likelihood of infec-
tion,2,3 ultimately threatening to result in amputation.4-6 
Hence, there has been considerable effort to improve treat-
ment, for example, by new dressings and skin substitutes,7 
protease modulating matrix,8 growth factor administra-
tion,9,10 hyperbaric oxygen,11 negative pressure therapy,12 
local antibiotic therapy,13 therapeutic angiogenesis,14 
improved revascularization,15 and progress in surgery.16-18

CACIPLIQ20 (CACIPLIQ, OTR3 Company, Paris, 
France) is a novel heparan sulfate glycosaminoglycan 
mimetic product for local application to promote wound 
healing.19-21 There is evidence that it increases granulation, 
reduces inflammation, and accelerates healing in the experi-
mental full-thickness excisional wound model.19 A case 
series has shown that it is efficacious in leg ulcers with criti-
cal ischemia.22 In diabetic rats, intramuscular administra-
tion improved wound healing.21

However, experience with CACIPLIQ in diabetic foot 
clinics is currently extremely limited. Therefore, the aim of 
this case series is to present our preliminary results with this 
product in difficult-to-heal DFUs and lower extremity 
ulcerations as part of routine treatment in the everyday clin-
ical reality.

Patients, Methods, and Outcomes

This is a series of 12 patients (4 men, 8 women) with type 2 
diabetes, who presented to the Diabetic Foot Clinics of 2 
hospitals from the same country. They had long-standing 
DFUs (n = 9) or calf ulcerations (n = 3). Ulcers were defined 
as wounds penetrating through all skin layers.23,24 All these 
lesions had proved resistant to best multi-expert therapy 
(including suitable dressings, antibiotic administration, and 
revascularization, as appropriate) for at least 4 months. 
Treatment resistance was defined as failure to achieve 
>30% size reduction in 4 weeks with therapy.

Patient age ranged between 53 and 87 years, and  
diabetes duration between 8 and 25 years (Table 1). 
Neuropathy was present in all patients and was the main 
underlying etiology (n = 11). In 2 patients, prior amputa-
tions had been carried out (Lisfranc’s amputation in one, 
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hallux amputation in one). Stable Charcot osteoarthropa-
thy25 was present in one patient. Patient and ulcer charac-
teristics are summarized in Table 1. All ulcers were 
Wagner stage 2. Figure 1 shows the efficacy of CACIPLIQ 
therapy in a patient.

Neuropathy was diagnosed by the Neuropathy Disability 
Score (NDS), a standardized clinical examination proce-
dure, and was defined as NDS ≥ 3.26 Peripheral arterial dis-
ease (PAD) was evaluated by the ankle-brachial index 
(ABI), an established screening tool for PAD,27 and it was 
defined as ABI < 0.9 in at least one leg.28

CACIPLIQ is commercially available in small vials 
accompanied by sterile gauzes. According to the manufac-
turer’s instructions, one vial was opened for every applica-
tion, and the fluid poured to the gauze, which was applied to 
the wound surface for 5 minutes. Then paraffin gauzes and 
off-loading dressings were applied. Each patient applied 
CACIPLIQ twice per week; before CACIPLIQ application, 
the ulcer area was carefully debrided. On the remaining 
days, paraffin gauzes and off-loading dressings were used. 
During patient follow-up, the response to treatment was 
evaluated; if the ulcer area reduction was clinically signifi-
cant, the treatment was continued.

At the same time, patients were offered standardized 
treatment modalities. These included off-loading, proper 
debridement, and local wound care at the discretion of the 
treating physician.

Initial HbA1c values are presented in Table 1. During the 
course of treatment, there was an effort to improve glyce-
mic control, where appropriate, at the discretion of the treat-
ing physician. Regrettably, however, we lack serial 
measurements of HbA1c.

Treatment efficacy is summarized in Table 1. In all 
patients, use of CACIPLIQ succeeded in achieving com-
plete ulcer healing. Mean treatment duration was 4.92 
months (range = 2-12 months). Patients were followed-up 
for 3 months, and there was no ulcer recurrence.

In all patients, CACIPLIQ was very well tolerated. Local 
adverse events (itching, swelling, rash, etc) were not seen. 
Similarly, generalized hypersensitivity reactions were not 
encountered.

Discussion

This case series shows very good efficacy of CACIPLIQ in 
achieving complete healing of foot and lower extremity 
ulcerations in type 2 diabetes. Wound closure was achieved 
after mean treatment duration of 4.92 months. Importantly, 
the new product was used in ulcers that had previously been 
resistant to best therapy for ≥4 months. Hence, despite the 
absence of a control group, the success in wound closure 
can be attributed to CACIPLIQ.

CACIPLIQ may be described as a smart biomimetic 
polymeric scaffold.19,20 It does not contain any active 
pharmaceutical ingredient, but is a unique biophysical 
therapeutic product comprising a polysaccharide as an 
innovative biomaterial to accomplish in situ mechanical 
tissue engineering and, thereby, regeneration of skin tis-
sue in the site of ulceration.19,20 Its mode of action is 
explained by biophysics and thermodynamics approaches, 
that is, the degree of hydration, as based on the degree  
of hydration to provide protein protection and stable 
mechanical support.29-31 Importantly, while hydration 
is necessary for wound healing, degree of protein  
hydration is associated with their function and chemical 
stability.29-31 Indeed, excess protein hydration, which  
is related to times and duration of their exposure to  
water (twice per week), impairs their integrity and 
functionality.20-22,29-31

The strength of this report is the provision of real-
world data from 2 diabetic foot clinics. To the best of our 
knowledge, this is the first clinical data on the efficacy 
and safety of CACIPLIQ in DFUs and calf ulcerations. 
The limitations may be outlined as follows. First, the 
number of patients was very small. Second, there was no 
control group with placebo or other comparator. The 
absence of a control group is due to the fact that this 
report is based on retrospective observation from a case 
series and not on a randomized controlled clinical trial. 
Third, the cost-effectiveness of CACIPLIQ was not  
evaluated, but this was beyond the scope of the present 
work. A final limitation is that HbA1c was measured only 
once at baseline. Indeed, more details on the stringency  
of glycemic control during the study would have been 
welcome.

The practical implications of our findings are that 
CACIPLIQ appears to be efficacious in promoting heal-
ing of difficult-to-treat ulcerations in the feet and calves 
of diabetic patients. It is also very safe in this use. 
Arguably, one may anticipate equal, if not superior, effi-
cacy in usual, not treatment-resistant ulcerations. 
However, we need to learn more about appropriate patient 
selection and about the optimal stage of therapy to use 
this product. Indeed, whether it is best to apply it as an 
initial therapeutic choice or whether it is wise to reserve 
it for patients in whom prior therapy has failed is an issue 
that needs clarification. A cost-utility analysis would be 
helpful for this decision.

In conclusion, this case series has provided evidence 
on the efficacy and safety of CACIPLIQ in difficult-to-
heal foot and lower extremity ulcerations in type 2 dia-
betes. The results are encouraging, and so further 
experience with this product in diabetic foot clinics is 
needed.

 by guest on March 1, 2016ijl.sagepub.comDownloaded from 

http://ijl.sagepub.com/


65

T
ab

le
 1

. 
Pa

tie
nt

 a
nd

 U
lc

er
 C

ha
ra

ct
er

is
tic

s.

N
o.

Se
x

A
ge

 
(Y

ea
rs

)

D
M

 
D

ur
at

io
n 

(Y
ea

rs
)

H
bA

1c
 

(%
)

T
he

ra
py

C
om

or
bi

di
tie

s
U

lc
er

 L
oc

at
io

n
Su

rf
ac

e 
A

re
a 

(c
m

2 )
U

lc
er

 T
yp

e

D
ur

at
io

n 
of

 
C

A
C

IP
LI

Q
 

T
re

at
m

en
t 

(M
on

th
s)

O
ut

co
m

e

 1
M

al
e

60
7

7.
6

In
su

lin
 +

 
O

H
A

s
C

A
D

, d
ys

lip
id

em
ia

H
ee

ls
1 

×
 1

; 2
.5

 
×

 1
N

eu
ro

pa
th

ic
7

C
om

pl
et

e 
he

al
in

g

 2
Fe

m
al

e
80

2
7.

8
O

H
A

s
H

yp
er

te
ns

io
n,

 C
A

D
R

ig
ht

 fo
ot

 d
or

su
m

2.
5 

×
 2

N
eu

ro
pa

th
ic

 
+

 v
en

ou
s 

in
su

ffi
ci

en
cy

4
C

om
pl

et
e 

he
al

in
g

 3
Fe

m
al

e
80

17
7.

9
In

su
lin

 +
 

O
H

A
s

H
yp

er
te

ns
io

n
R

ig
ht

 h
ee

l
0.

5 
×

 2
.5

N
eu

ro
pa

th
ic

2
C

om
pl

et
e 

he
al

in
g

 4
Fe

m
al

e
87

22
7.

5
In

su
lin

 +
 

O
H

A
s

H
yp

er
te

ns
io

n
R

ig
ht

 c
al

f (
la

te
ra

l)
4 

×
 3

N
eu

ro
pa

th
y 

+
 lo

ca
l 

tr
au

m
a

3
C

om
pl

et
e 

he
al

in
g

 5
Fe

m
al

e
68

25
6

O
H

A
s

H
yp

er
te

ns
io

n
R

ig
ht

 c
al

f 
(p

os
te

ri
or

)
10

 ×
 4

N
eu

ro
pa

th
y 

+
 lo

ca
l 

tr
au

m
a

12
C

om
pl

et
e 

he
al

in
g

 6
Fe

m
al

e
70

12
7.

5
In

su
lin

O
st

eo
po

ro
si

s
Le

ft
 c

al
f

1.
5 

×
 1

.5
N

eu
ro

pa
th

y 
+

 
tr

au
m

a
4

C
om

pl
et

e 
he

al
in

g

 7
Fe

m
al

e
64

23
12

In
su

lin
R

et
in

op
at

hy
, r

en
al

 
di

se
as

e
R

ig
ht

 fo
ot

 p
la

nt
ar

2.
5 

×
 2

.5
N

eu
ro

pa
th

y 
+

 
C

ha
rc

ot
 fo

ot
7

C
om

pl
et

e 
he

al
in

g

 8
M

al
e

85
20

8
In

su
lin

C
A

D
, P

A
D

R
ig

ht
 la

te
ra

l 
m

al
le

ol
us

2 
×

 1
.5

N
eu

ro
is

ch
em

ic
5

C
om

pl
et

e 
he

al
in

g

 9
M

al
e

69
14

7.
6

In
su

lin
 +

 
O

H
A

s
H

yp
er

te
ns

io
n,

 
dy

sl
ip

id
em

ia
Le

ft
 fo

ot
 p

la
nt

ar
  

(5
 M

T
H

)
1 

×
 1

N
eu

ro
pa

th
ic

4
C

om
pl

et
e 

he
al

in
g

10
Fe

m
al

e
80

25
7.

3
In

su
lin

H
yp

er
te

ns
io

n,
 

dy
sl

ip
id

em
ia

R
ig

ht
 fo

ot
 p

la
nt

ar
2 

×
 2

N
eu

ro
pa

th
ic

 +
 

pr
io

r 
Li

sf
ra

nc
 

am
pu

ta
tio

n

4
C

om
pl

et
e 

he
al

in
g

11
Fe

m
al

e
72

11
7.

9
O

H
A

s
H

yp
er

te
ns

io
n,

 
dy

sl
ip

id
em

ia
R

ig
ht

 fo
ot

 p
la

nt
ar

1 
×

 1
.5

N
eu

ro
pa

th
ic

+
 p

ri
or

 
ha

llu
x 

am
pu

ta
tio

n
3

C
om

pl
et

e 
he

al
in

g

12
M

al
e

53
8

9.
4

In
su

lin
H

yp
er

te
ns

io
n,

 
dy

sl
ip

id
em

ia
, s

tr
ok

e,
 

re
tin

op
at

hy

Le
ft

 fo
ot

 p
la

nt
ar

  
(1

 M
T

H
)

1 
×

 1
N

eu
ro

pa
th

ic
4

C
om

pl
et

e 
he

al
in

g

A
bb

re
vi

at
io

ns
: C

A
D

, c
or

on
ar

y 
ar

te
ry

 d
is

ea
se

; D
M

, d
ia

be
te

s 
m

el
lit

us
; M

T
H

, m
et

at
ar

sa
l h

ea
d;

 O
H

A
s,

 o
ra

l h
yp

og
ly

ce
m

ic
 a

ge
nt

s;
 P

A
D

, p
er

ip
he

ra
l a

rt
er

ia
l d

is
ea

se
.

 by guest on March 1, 2016ijl.sagepub.comDownloaded from 

http://ijl.sagepub.com/


66	 The International Journal of Lower Extremity Wounds 15(1)

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of inter-
est with respect to the research, authorship, and/or publication of 
this article: Nikolaos Papanas has been an advisory board mem-
ber of TrigoCare International, Astra-Zeneca, Boehringer 
Ingelheim, MSD, Novo Nordisk, and Pfizer; has participated in 
sponsored studies by Asta-Zeneca, GSK, Novo Nordisk, 
Novartis, and Sanofi-Aventis; has received honoraria as a 
speaker for Astra-Zeneca, Boehringer Ingelheim, Eli-Lilly, 
ELPEN, MSD, Mylan, Novo Nordisk, Pfizer, and Sanofi-
Aventis; and attended conferences sponsored by TrigoCare 
International, Eli-Lilly, Galenica, Novo Nordisk, Pfizer, and 
Sanofi-Aventis. Nicholas Tentolouris has been an advisory board 
member of TrigoCare International; has participated in spon-
sored studies by Sanofi-Aventis, Eli-Lilly, MSD, Pfizer, Novo 
Nordisk, and Novartis; has received honoraria as a speaker for 
Astra-Zeneca, Eli-Lilly, Novo Nordisk, Novartis, and MSD; has 
received research support by Sanofi-Aventis and Novartis; and 

has attended conferences sponsored by Novo Nordisk, Sanofi-
Aventis, Astra-Zeneca, MSD, and Novartis. Efstratios Maltezos 
has participated in sponsored studies by Asta-Zeneca, GSK, 
Novo Nordisk, Novartis and Sanofi-Aventis; and attended con-
ferences sponsored by Wyeth, Pfizer, and Bayer. The other 
authors have no conflicts of interest to report.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

	 1.	 Papanas N, Maltezos E, Edmonds M. Salvation of the dia-
betic foot: still a quest for the Holy Grail? Vasa. 2011;40: 
267-269.

	 2.	 Edmonds M. Double trouble: infection and ischemia in the 
diabetic foot. Int J Low Extrem Wounds. 2009;8:62-63.

Figure 1.  (A) Large ulceration on the posterior aspect of the right calf before CACIPLIQ treatment. (B) After 1 month of CACIPLIQ 
treatment. (C) After 2 months of CACIPLIQ treatment. (D) After 6 months of CACIPLIQ treatment. (E) Complete healing after 12 
months of CACIPLIQ treatment.

 by guest on March 1, 2016ijl.sagepub.comDownloaded from 

http://ijl.sagepub.com/


Papanas et al	 67

	 3.	 Papanas N, Mani R. Advances in infections and wound heal-
ing for the diabetic foot: the die is cast. Int J Low Extrem 
Wounds. 2013;12:83-86.

	 4.	 Papanas N, Lazarides MK. Diabetic foot amputations in 
Greece: where do we go from here? Int J Low Extrem Wounds. 
2011;10:4-5.

	 5.	 Skoutas D, Papanas N, Georgiadis GS, et al. Risk factors for 
ipsilateral reamputation in patients with diabetic foot lesions. 
Int J Low Extrem Wounds. 2009;8:69-74.

	 6.	 Papanas N, Maltezos E. Glycated hemoglobin as a risk fac-
tor for lower extremity amputations in diabetes: “success 
is counted sweetest.” Int J Low Extrem Wounds. 2015;14: 
106-107.

	 7.	 Papanas N, Eleftheriadou I, Tentolouris N, Maltezos E. 
Advances in the topical treatment of diabetic foot ulcers. Curr 
Diabetes Rev. 2012;8:209-218.

	 8.	 Kakagia DD, Kazakos KJ, Xarchas KC, et al. Synergistic 
action of protease-modulating matrix and autologous growth 
factors in healing of diabetic foot ulcers. A prospective ran-
domized trial. J Diabetes Complications. 2007;21:387-391.

	 9.	 Papanas N, Maltezos E. Growth factors in the treatment of 
diabetic foot ulcers: new technologies, any promises? Int J 
Low Extrem Wounds. 2007;6:37-53.

	10.	 Papanas N, Maltezos E. Benefit-risk assessment of beca-
plermin in the treatment of diabetic foot ulcers. Drug Saf. 
2010;33:455-461.

	11.	 Tiaka EK, Papanas N, Manolakis AC, Maltezos E. The role 
of hyperbaric oxygen in the treatment of diabetic foot ulcers. 
Angiology. 2012;63:302-314.

	12.	 Georgakarakos E, Charalampidis D, Kakagia D, Georgiadis 
GS, Lazarides MK, Papanas N. Current achievements with 
topical negative pressure to improve wound healing in dehis-
cent ischemic stumps of diabetic patients: a case series. Int J 
Low Extrem Wounds. 2013;12:138-145.

	13.	 Panagopoulos P, Drosos G, Maltezos E, Papanas N. Local anti-
biotic delivery systems in diabetic foot osteomyelitis: time for 
one step beyond? Int J Low Extrem Wounds. 2015;14:87-91.

	14.	 Mikroulis D, Papanas N, Maltezos E, Bougioukas G. 
Angiogenic growth factors in the treatment of peripheral arte-
rial disease. Curr Vasc Pharmacol. 2007;5:195-209.

	15.	 Georgakarakos E, Papanas N, Papadaki E, Georgiadis GS, 
Maltezos E, Lazarides MK. Endovascular treatment of critical 
ischemia in the diabetic foot: new thresholds, new anatomies. 
Angiology. 2013;64:583-591.

	16.	 Aragón-Sánchez J. Seminar review: A review of the basis 
of surgical treatment of diabetic foot infections. Int J Low 
Extrem Wounds. 2011;10:33-65.

	17.	 Aragón-Sánchez J, Lázaro-Martínez JL, Hernández-Herrero 
C, et al. Surgical treatment of limb- and life-threatening 
infections in the feet of patients with diabetes and at least one 
palpable pedal pulse: successes and lessons learnt. Int J Low 
Extrem Wounds. 2011;10:207-213.

	18.	 Aragón-Sánchez J, Lázaro-Martínez JL, Molinés-Barroso R. 
Revision surgery for diabetic foot infections: giving another 
chance to the patient. Int J Low Extrem Wounds. 2013;12: 
146-151.

	19.	 Tong M, Tuk B, Hekking IM, Vermeij M, Barritault D, 
van Neck JW. Stimulated neovascularization, inflammation 
resolution and collagen maturation in healing rat cutaneous 
wounds by a heparan sulfate glycosaminoglycan mimetic, 
OTR4120. Wound Repair Regen. 2009;17:840-852.

	20.	 Tong M, Tuk B, Hekking IM, et al. Heparan sulfate glycos-
aminoglycan mimetic improves pressure ulcer healing in a 
rat model of cutaneous ischemia-reperfusion injury. Wound 
Repair Regen. 2011;19:505-514.

	21.	 Tong M, Tuk B, Shang P, et al. Diabetes-impaired wound 
healing is improved by matrix therapy with heparan sulfate 
glycosaminoglycan mimetic OTR4120 in rats. Diabetes. 
2012;61:2633-2641.

	22.	 Desgranges P, Louissaint T, Allaire E, et al. First clinical pilot 
study on critical ischemic leg ulcers with Matrix Therapy 
Regenerating Agent (RGTA) technology. J Wound Technol. 
2011;13:1-6.

	23.	 Prompers L, Huijberts M, Apelqvist J, et al. High prevalence 
of ischaemia, infection and serious comorbidity in patients 
with diabetic foot disease in Europe. Baseline results from the 
Eurodiale study. Diabetologia. 2007;50:18-25.

	24.	 Demetriou M, Papanas N, Panopoulou M, Papatheodorou K, 
Bounovas A, Maltezos E. Tissue and swab culture in diabetic 
foot infections: neuropathic versus neuroischemic ulcers. Int 
J Low Extrem Wounds. 2013;12:87-93.

	25.	 Gouveri E, Papanas N. Charcot osteoarthropathy in diabetes: 
a brief review with an emphasis on clinical practice. World J 
Diabetes. 2011;2:59-65.

	26.	 Young MJ, Boulton AJ, MacLeod AF, Williams DR, Sonksen 
PH. A multicentre study of the prevalence of diabetic periph-
eral neuropathy in the United Kingdom hospital clinic popula-
tion. Diabetologia. 1993;36:150-154.

	27.	 Georgakarakos E, Papadaki E, Vamvakerou V, et al. Training 
to measure ankle-brachial index at the undergraduate level: 
can it be successful? Int J Low Extrem Wounds. 2013;12: 
167-171.

	28.	 Papanas N, Symeonidis G, Mavridis G, et al. Ankle-brachial 
index: a surrogate marker of microvascular complications in 
type 2 diabetes mellitus. Int Angiol. 2007;26:253-257.

	29.	 Kundu B, Kundu SC. Silk sericin/polyacrylamide in situ 
forming hydrogels for dermal reconstruction. Biomaterials. 
2012;33:7456-7467.

	30.	 Franco D, Mild F, Klingauf M, et al. Accelerated endothe-
lial wound healing on microstructured substrates under flow. 
Biomaterials. 2013;34:1488-1497.

	31.	 Demetzos C. Biophysics and thermodynamics: the scientific 
building blocks of bio-inspired drug delivery nano systems. 
AAPS PharmSciTech. 2015;16:491-495.

 by guest on March 1, 2016ijl.sagepub.comDownloaded from 

http://ijl.sagepub.com/

